(red), CQ2 (blue) and 85S (green). Sequences of minimum 7.5 kb without an alignment to at a The percentage is the median sequence identity and the number between the brackets is the standard error. c The p-value was calculated with a two-sided Wilcoxon rank-sum test of the LS region. The pink/red bars are Verticillium sequences alignments to JR2, whereas the 1 9 8
intensity of their colour represents relative sequence identity for every Verticillium spp. individually (higher identity = red, lower identity = pink). The black, vertical stripes on the albo-atrum PD747, V. zaregamsianum PD739, V. tricorpus PD593, V. isaacii PD660 and V. klebahnii PD401. haploid Verticillium species. Black bars correspond to lineage-specific sequences of V.
dahliae strain JR2 (for details, see Figure 1 ). Sequences (≥7.5 kb) with high sequence identity scaffold 1 (Figure 4 ). Like for V. dahliae strain JR2, we were able to align sequences of other isaacii, V. klebahnii and V. zaregamsianum display a median genome identity of ~95% to V.
tricorpus, while other haploid Verticillium spp. display ~88-89% median genome identity.
3 1
Notably, regions that display significant higher sequence identify localized at the LS region high-identity sequences, the fraction of high-identity sequences that aligned to the scaffold 1 2 3 5
and 6 genome loci ranged from 49% for V. nubilum (PD621) up to 84% for V. albo-atrum
(PD747) (Supplemental_Table_S4). As expected, the sequence identity to six of the eight
other haploid Verticillium spp. was significantly higher in these two genome loci compared to are not unique to V. dahliae, but also occur in V. tricorpus, and thus likely in other
Verticillium spp. as well. strains did not have sequences (≥7.5 kb) with previously mention identity to PD593. The pan-LS-genome distribution across the Verticillium genus.
The increased conservation of LS sequences in two diverged Verticillium species indicates high assembly contiguity and distribution throughout the Verticillium genus (Inderbitzin et al. LS-pan-genome differed markedly between Verticillium strains and ranged from 12% for V. towards strains that are phylogenetically closer related to the species that were used to
compose the pan-genome: V. alfalfa, V. dahliae, V. klebahnii and V. nonalfalfae. However, V.
albo-atrum strains contained considerably more of the pan-LS-genome compared to V. zaregamsianum and V. isaacii strains, despite its phylogenetically more distant relation to V. between species but also within species as we also observed large intra-specific differences. Verticillium spp. as their contents vary greatly between and within species. used to calculate the percentage of the pan-LS-genome that is present in clade Flavexudans. Similarly, the portion of the Flavnonexudans (FNE in figure) in the pan-LS-genome was
calculated with all isolates of the clade Flavnonexudans used in this study. Increased sequence conservation is not driven by negative selection
The depletion of sequence polymorphisms in LS regions may be driven by negative selection 2 9 7
on genes with particular functions that happen to reside in these regions. Hence, we screened nonalfalfae, which revealed that increased sequence conservation is also observed in
intergenic regions (Figure 6 ), indicating that increased sequence conservation is likely not driven by negative selection acting on protein-coding genes.
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To see how selection impacts the evolution of LS region genes, we determined the
rates of non-synonymous (Ka) and synonymous (Ks) substitutions for genes that reside in LS 3 0 9
regions versus those that reside in the core genome. In total, 49% (70 out of 142) of the LS ratios were significantly higher for LS region genes. between core and LS regions and this for both the coding sequence of genes and intergenic regions (two-sided Wilcoxon rank-sum test, p<0.0001). Significant differences between core and LS genes are indicated by *** (two-sided Wilcoxon rank-sum test, p<0.05). Genomes of many filamentous plant pathogens are thought to obey to the two-speed regions display signs of accelerated evolution as they are hot-spots for structural variation
and TE activity (de Jonge et al. 2013; Faino et al. 2015; Faino et al. 2016 ). Additionally, we other Verticillium spp. (Figure 2 ,3,S2; Table 1 ). Generally, sequences with increased
identities between distinct taxa can originate from horizontal transfer, a phenomenon that has Verticillium spp., and the degree of sequence conservation with these Verticillium spp. corresponds to their phylogenetic distance to V. dahliae (Table 1) . Intriguingly, the increased
sequence conservation is not a consequence of negative selection on coding regions, as
intergenic regions display similarly increased levels of sequence conservation ( Figure 6 ). In addition, genes residing in LS regions display higher Ka/Ks ratios compared to core genes, Pfam function domains of JR2 proteomes were predicted using InterProScan (Jones et using hypergeometric tests, and significance values were corrected using the Benjamini-
Hochberg false discovery method (Benjamini and Hochberg 1995). The pan-LS-genome was constructed based on following Verticillium isolates: JR2 identity, ≥ 100bp) in the pan-LS-genome were determined using nucmer (v3.1) (Kurtz et al. LS-genome that were present in every individual Verticillium strain was determined using combining all the pan-LS-genome regions that are present in the Verticillium clade isolates,
which was then also removed from duplicate regions. accessions PRLI00000000 and PRLJ00000000 for V. dahliae strains CQ2 and 85S,
respectively. The authors report no conflicts of interest. reconstruction of whole-genome phylogenies from short-sequence reads. Mol. Biol. Evol. 31:1077-1088.
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Chin C-S, Alexander DH, Marks P, Klammer AA, Drake J, Heiner C, Clum A, Copeland A, from long-read SMRT sequencing data. Nat. Methods 10:563-569. pathogens. PLoS Pathog. 8:e1002608. evolutionary potential of a fungal phytopathogen. PLoS Pathog. 8:e1003020. 
